The present interest in the problem of circulating tumour cells dates from 1955, when Engell reported the results of his investigation into a large number of patients with various forms of malignant disease. He found that about 10% of these patients had tumour cells circulating in the peripheral blood. Since then many similar studies have been undertaken, but there is still no agreement on the frequency with which these cells can be found. Altogether over thirty such studies have been reported, and Table 1 summarizes the findings in some of the most important of these. In Table 1 Incidence of circulating tumour cells as reported by various authors Peripheral blood Regional blood
Authors
No. ofcases No. ofcases Engel (1955) 9/93 (9 7%) 72/125(57 5%) Moore et al. (1957) 93/179 (52%) 60/109(55%) Long et al. (1960) 73/297(24-6%) 22/69 (31-9%) Watne et al. (1961) 87/551 (15-8%) 84/258 (32 5%) Scheinin & Koivuniemi (1962) 3/91 (33%) 3/29 (10-3%) Table 1 , and throughout this report, the term 'regional blood' refers to blood taken from a vein draining the site of a tumour. Most workers have found that tumour cells can be isolated from the regional blood more often than from the peripheral blood, but the actual figures reported vary widely. Thus, Moore et al. (1957) reported finding tumour cells in the peripheral blood in 52% of their cases, whereas Scheinin & Koivuniemi (1962) found them in only 3 *3 %. Such a wide variation requires an explanation. Spriggs (1960) (Tyzzer 1913) . A great deal of experimental work carried out since then has amply confirmed these observations. Clinicians also have long held the view that manipulation of tumours increases the risk of metastasis, and it was therefore surprising when Engell (1955) (Roberts etal. 1962) .
In the present investigation the regional blood has been studied in 13 patients with carcinoma of the breast. In 10 of these patients the tumour studied was a primary tumour in the breast itself, and in the other 3 it was a metastatic tumour in the shaft or neck of the femur. These two groups of patients, those with primary tumours and those with secondary tumours, will be considered separately. The technique which has been used throughout for isolating the tumour cells from the blood is a modification of the silicone flotation technique originally described by Seal (1959) . This technique depends on the different densities of blood elements and tumour cells, and makes use of a silicone fluid of a suitable specific gravity to separate the two.
Group 1, those with primary tumours in the breast, consists of ten patients who were investigated at the time of operation. One patient had a radical mastectomy without preliminary biopsy, but in the other nine biopsy of the tumour was performed, either by open operation or by needle aspiration, and the tissue so obtained was examined by frozen section. As a result of this examination 8 of these 9 patients had a radical mastectomy performed. In the other patient a high-grade tumour was reported, and no mastectomy was carried out, the patient being-treated by radiotherapy. Immediately before the biopsy a ureteric or cardiac catheter was inserted into the basilic vein at the elbow on the side of the lesion, and passed up the vein until it was estimated to lie in the innominate vein, an X-ray being taken at this stage to check its position. The innominate vein was chosen in order to collect the blood leaving the breast via both the axillary and the internal mammary veins. Samples of blood (5-10 ml) were taken through the catheter before the start of the operation, during preparation of the skin, during and after the biopsy, and in some patients during the radical mastectomy. Each specimen ofblood was proceed, and the material so obtained examined for the presence. of tumour cells.
The results are shown in Table 2 shows the classification of each case. Eight were classified as negative, two as suspicious, and none as definitely positive.
Group 2 consists of 3 patients with metastatic carcinoma of the breast in the neck or shaft of the femur. One patient had a fracture through a metastasis in the femoral shaft, and the other two
had not yet sustained a fracture, but in all three cases nailing of the bone was carried out, either as a therapeutic or as a prophylactic measure. Each patient was investigated at the time ofoperation, a ureteric catheter being introduced into the long saphenous vein in the thigh on the affected side before the operation was begun. The catheter was passed along the vein until it was thought to lie in the common iliac vein, its position being checked radiographically. Samples of blood were taken through the catheter before the start of the operation and at frequent intervals during it. Each specimen consisted of 5-10 ml of blood, and the samples were processed and examined as in the first group of cases.
The results are shown in Table 3 . In Cases 11 and 13 no tumour cells were found in the blood at the start of the operation, but several appeared during the trauma associated with the nailing of the fracture, disappearing completely or almost completely after the nailing was over. In Case 12, the patient who had-sustained a fracture before nailing, a few tumour cells were found in the A subtotal gastrectomy with removal of the ulcer crater carries with it a greater immediate risk to life; a risk of damaging the cardiac sphincter with a subsequent reflux of bile or acid, or even reflux cesophagitis, and finally a risk of subsequent malnutrition.
It is surprising to find on reviewing the literature that, on balance, opinion is against performing the more limited surgical procedure. In England and the USA surgeons prefer high subtotal gastrectomy because of the possibility that the ulcer will either become carcinomatous in future, or is really an early carcinoma mimicking a simple ulcer; also because there is a theoretical risk that the ulcer may bleed in the immediate post-operative period. In Germany partial gastrectomy below high ulcers seems to have become common practice during the last thirty years; it is usually described as the Kelling-Madlener operation. Kelling (1918) was apparently the first to describe the operation and Madlener (1929) was the first to publish a substantial series.
Material
Since 1950 over half of all gastric operations at the London Hospital have been performed either by Mr J E Richardson or the Surgical Unit; the patients have then been followed up by a special Peptic Ulcer Research Clinic. Up to the end of 1961, 523 operations had been done for gastric ulcers, and in 377 of these cases the ulcer was at or above the angulus. Since 1952, after some unfortunate experiences with malnutrition in elderly patients who had extensive operations because there was a suspicion of carcinoma, Mr Richardson has preferred to do a partial gastrectomy below high ulcers. This practice has subsequently been followed by some other surgeons on the Surgical Unit.
For various reasons it is difficult to estimate the proportion of all cases in which this operation is indicated. Before 1952 there was a tendency to tell patients with high ulcers that their 'kind of ulcer' was unsuited to surgery. The 25 cases in this series, 21 men and 4 women, thus underestimates the true proportion, which is probably not far short of 10%. The age and sex distribution of 'high ulcers' is not significantly different from the remainder, and there is the same tendency for about 25% of the patients to have an associated duodenal, or pyloric, ulcer or scar.
Diagnosis
The diagnosis of high lesions is difficult. There is rarely a clearly marked periodicity, and the relation of pain to meals is ill defined. Pain is sometimes related to exercise, and its site and radiation are very variable. Even if a barium meal is requested, the radiologist may be unable to show the ulcer crater. In 8 cases in this series the first barium meal was negative. The mean pre-operative weight of the 25 patients was 16 lb heavierthan the general average of all patients with gastric ulcer referred for surgery, and in association with their pyknic body build the splenic flexure of the colon was often distended with gas so that a cascade deformity was frequent. This explains the unreliability of the radiological report.
The difficulty in diagnosis makes the natural history of high ulcers uncertain. It is possible or probable that in some cases the early symptoms are the result of pyloric ulcer or antral gastritis, and that the change to more severe pain corresponds with the first development of the high ulcer.
If this is true, our histories over-estimate the length of time that the ulcer has been present.
In only 2 cases in this series did the radiologist suggest possible malignancy. In a third case gastroscopy led to the suspicion of carcinoma. This was the only case in which gastroscopy was done. The site of the ulcer and the shape of most patients makes it unlikely that a satisfactory view of the crater could be obtained in more than a small minority of cases.
